Nicotinic acetylcholine receptor labeled with a tritiated, photoactivatable agonist: a new tool for investigating the functional, activated state.
Upon agonist activation, the nicotinic acetylcholine receptor undergoes allosteric transitions leading to channel opening and sodium ion influx. The molecular structure of the agonist binding site has been mapped previously by photoaffinity labeling, but most photosensitive probes used for this purpose interact only with closed receptor states (resting or desensitized). We have synthesized two novel photoactivatable 4-diazocyclohexa-2,5-dienone derivatives as cholinergic agonist candidates, with the objective of identifying structural changes at the acetylcholine binding site associated with receptor activation. One of these ligands, 9b, is a functional agonist at muscle acetylcholine receptors in human TE 671 cells. In photolabeling experiments with 9b, up to 35% inactivation of agonist binding sites was observed at Torpedo acetylcholine receptors. Tritiated 9b was synthesized, and photolabeling was found to occur mainly on the alpha-subunit in a partially protectable manner. This novel radiolabeled photoprobe appears to be suitable for future investigation of the molecular dynamics of allosteric transitions occurring at the active acetylcholine receptor binding site.